Inactivation of chicken liver mevalonate 5-diphosphate decarboxylase by sulfhydryl-directed reagents: evidence of a functional dithiol.
Chicken liver mevalonate 5-diphosphate decarboxylase (ATP:(R)-5-diphosphomevalonate carboxy-lyase (dehydrating), EC 4.1.1.33) is inactivated by methylmethanethiosulfonate and 5,5'-dithiobis(2-nitrobenzoate). The presence of the substrates ATP or mevalonate 5-diphosphate protect very effectively against inactivation. The inactivation is second order with respect to methylmethanethiosulfonate, with an inactivation rate constant of (7.6 +/- 0.1).10(-5) microM-2.s-1, implying that the modifier may be reacting with more than one thiol in the enzyme. The enzyme is also inactivated by a number of dithiol-specific reagents, suggesting the presence of a functional dithiol. The determined pKapp values for enzyme modification by methyl methanethiosulfonate and phenylarsine oxide are 7.3 +/- 0.1 and 7.6 +/- 0.3, respectively. From the data presented, it is concluded that the enzyme possesses a functional dithiol that is important for substrate binding.